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MEMORANDUM  FOR  D«f«nse  Technical  Infornation  Center  (DTIC) , 

Receiving  and  Distribution  Branch,  RSR,  Cameron 
Station,  Alexan<b:la,  VA  22304-6145 

SUBJECT:  Inclusion  of  Papers  in  Data  Base 


1.  It  is  requested  that  the  enclosed  paper  entitled,  ''Soldier's 
Radio"  (Enclosure  1),  be  included  in  your  data  base.  Both  the 
main  body  and  Annex  A  have  been  cleared  for  public  release  as 
Indicated  by  Enclosures  2  and  3. 

2.  In  May  1993,  a  Small  Business  Innovative  Research  (SBIR) 
solicitation  book  will  be  released  that  includes  a  topic  that 
specifically  recommends  that  prospective  offerors  contact  DTIC  for 
any  reports  on  Soldier's  Radio. 


3.  Please  take  every  measure  to  assure  that  this  report  is 
available  to  requestors  by  1  Hay  1993.  Please  call  Mr.  Janes 
Schoening,  DSN  992-0118,  COM  (908)  532-0118,  upon  receipt  of  this 
package  to  let  him  know  it  has  been  received  and  is  being 
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REPRODUCTION  QUALITY  NOTICE 


This  document  is  the  best  quality  available.  The  copy  furnished 
to  DTIC  contained  pages  that  may  have  the  following  quality 
problems: 

•  Pages  smaller  or  larger  than  normal. 

•  Pages  with  background  color  or  light  colored  printing. 

•  Pages  with  small  type  or  poor  printing;  and  or 

•  Pages  with  continuous  tone  material  or  color 
photographs. 

Due  to  various  output  media  available  these  conditions  may  or 
may  not  cause  poor  legibility  in  the  microfiche  or  hardcopy  output 
you  receive. 


□  if  this  block  is  checked,  the  copy  furnished  to  DTIC 
contained  pages  with  color  printing,  that  when  reproduced  in 
Black  and  White,  may  change  detail  of  the  original  copy. 
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SOLDIER'S  RADIO 


A.  OVERVIEW 

The  need  has  been  eatablished  by  the  U.s.  Army  to  provide 
the  future  soldier  with  computing  and  communications 
capabilities.  This  will  entail  providing  the  individual  soldier 
with  a  pocket-size  computer  as  well  as  a  communications  device 
for  the  transmission  of  both  voice  and  data.  These  programs  are 
known  as  Soldier's  Computer  and  Soldier's  Radio,  and  will  provide 
a  truly  exciting  opportunity  for  the  application  of  the  latest  in 
technology. 

This  paper  addresses  the  Soldier's  Radio  and  many  of  the 
unique  constraints,  issues,  factors,  and  opportunities  that  will 
drive  the  design  of  this  new  system. 

B.  OBJECTIVE 

How  is  the  time  to  influence  the  decisions  and  choices  being 
made  for  this  new  military  communications  system.  Technical 
input  from  industry,  government,  and  academia  is  desired,  and  is 
the  objective  of  this  paper. 

BACKGROUND 

The  Soldier's  Radio  [SR]  is  defined  as  a  short  range 
voiee/data  communications  device  for  the  individual  soldier. 

It's  primary  use  is  by  individuals  in  squads  or  small  units,  but 
say  also  be  used  to  interconnect  into  local  and  wide  area 
networks.  It  will  be  tightly  integrated  with  the  Soldier's 
Computer,  which  will  bs  a  pocket-sixe  processor  with  a 
helmet-mounted  display,  hand  held  input  device,  plus  a  host  of 
other  peripheral  devices  including  as  Global  Positioning 
Systea(6FS},  digital  compass,  medical  sensors,  embedded  training, 
digital  maps,  etc. 

D.  MULTI-MEDIA  COMMUNICATIONS 

Combining  the  capabilities  of  a  computer  with  a  data  radio 
will  provide  the  soldier  with  "Multi-media  Communications . " 
Various  forms  of  communications  (voice,  voice-mail,  e-mail, 
video,  etc.)  could  be  selected  depending  on  factors  such  as 
available  battery  power,  range,  security,  number  of  relays, 
availability  of  receiving  party,  nature  of  the  massage,  and 
available  bandwidth. 

F.  SCHEDULE  AND  ACQUX8ZTZ0N  STRATEGY 

current  plans  call  for  the  Soldier's  Radio  to  be  fielded  as 
a  subsystem  of  the  The  Enhanced  individual  soldier  System (TEISS) 
in  1999.  A  Mon-Developmental  Ztaa(NOZ)  aequialtion  strategy  is 
the  only  faasihla  approach  for  various  reasons.  Tima  does  not 
permit  a  full  devalopmant  cycle,  fuMs  mey  not  be  available  for 
the  development  of  e  new  radio,  and  eoasaroial  technology  la 
advancing  so  rapidly  that  an  MDZ  approach  is  the  only  way  to  keep 
pace  with  ta^uiology. 


•N 
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:• .  NETWORK  ARCHITECTURE 

H«tworic  architecture  will  be  a  critical  conaideration  in 
itveloplng  the  concept  for  the  Soldier^ s  Radio.  The  operation  of 
t.ne  SR  can  be  partitioned  into  two  areas.  The  architecture 
required  to  provide  intra-squad  (soldier  to  soldier 
ronnectivity) ,  and  the  arcnicectura  required  to  provide 
rsnnectivity  outside  tne  unit  (e.g,,  to  upper  and  across 
ftchelons) . 

1.  INTRA-SQUAD  COMNECTIVm 

The  basic  radio  ccsaunicationa  architectures  suitable  for 
rensideratibn  for  the  SR  intra-squad  operations  include  the  Net, 

I tar,  and  Ring  topologies. 

The  Net  Topology,  where  everyone  connects  directly  to 
everyone  else,  is  the  preferred  node  for  today's  organic  Army 
radio  coaaunications .  because  it  is  ideally  aatched  to  the  needs 
of  a  military  unit.  The  commander  can  talk  directly  to  all 
subordinates  at  the  same  time,  thus  any  order  given  is  instantly 
coordinated.  In  the  broadcast  mode  a  net  needs  but  one 
frequency.  This  identifying  frequency  allows  an  outside  user  to 
oontact  anyone  inside  that  net.  The  disadvantage  is  that  an  enemy 
:ar.  identify  imits  by  the  frequency  they  use. 

Another  consideration  of  using  the  net  topology  concerns 
oroadcaet  v^.t-sus  private  (one-to-one)  communications  nodes.  The 
classic  net  ..ses  the  broadcast  mode.  Privacy  could  be  added  by 
use  of  encryption  schemes.  However,  encryption  inhibits  the 
instant  coordination  capabilities  of  the  net.  In  the  case  of  data 
transmission,  hsadsrs  can  be  used  to  assure  that  data  masaagas 
gat  to  thair  intended  destination,  but  the  data  transmission 
protocol  must  be  supportive  of  ths  existing  classical  net 
communications  discipline  (listen  for  ths  net  to  be  free  of 
traffic  before  transmitting) . 

Ths  star  topology,  vhers  everyone  connects  directly  to  the 
leader  only  (Star) ,  is  the  classical  approach  utilized  in  wire 
networks.  Each  msmber  is  connectsd  to  a  csntral  point  which 
-ypically  sarves  as  a  switching  center,  connecting  members  to 
^aeh  othsr  on  dsaand.  A  radio  based  star  topology  would  operate 
in  a  similar  fashion.  Kowsvsr,  the  radio  baaed  star  topology 
seems  to  of far  more  disadvantages  than  advantagas.  TtM  unit 
Itader  is  ths  csntsr  of  ths  star  and  becomes  the  switching 
csntsr.  Only  one  connection  can  be  activated  at  any  one  time. 

This  is  a  esllular  radio  tschniqus.  Glvsn  the  radio  network  is  a 
single  frequency  system  the  system  is  very  inflexible.  The  system 
is  also  vulJBerable  to  loss  of  the  central  point.  The  star 
topology  should  not  be  considered  as  a  potential  solution  to  the 
Soldier's  Radio  problam. 

The  ring  tc^logy,  where  everyone  coxmecta  to  only  two  other 
members,  crsetlng  a  ring,  has  one  serious  flaw.  Zf  one  SR  fails 
or  ons  eonneetioa  is  broksa,  the  network  goes  down.  Zt  would 
also  wests  power  by  releying  messeges  many  times  around  the  ring, 
whan  a  direet  eonasotion  could  be  made. 
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2.  EXTERHJkL  SQUAD  COKNCCTIVITY 

Connectivity  outaide  the  unit  can  be  achieved  either  by 
peraitting  each  uaer  to  have  direct  access  to  other  nets  or  through  a 
central  interface  point. 

In  order  for  each  SR  to  have  direct  contact  with  external  units, 
the  SH  must  be  able  to  switch  to  the  operating  frequency,  contain  the 
appropriate  protocols,  and  be  in  range  of  the  adjacent  unit. 
Operationally  the  SR  nuat  also  have  pemiasion  to  enter  another 
network.  The  integrated  systea  control,  e.g. ,  the  allocation  of 
frequencies,  the  control  of  security  keys,  the  minimization  of 
traffic  overload,  the  establishment  of  precedence,  etc. ,  becomes  a 
large  operational  task. 

The  problems  of  providing  individual  connectivity  of  the  SR  to 
users  outside  its  own  network  are  substantially  reduced  if  such 
connectivity  is  provided  through  a  central  point,  namely,  the  unit 
leader.  Occtrinally,  the  unit  leader  has  command  net  connectivity 
with  his  adjacent  units  and  their  echelon  commander  (they  share  the 
sane  command  net) .  Therefore  he  has  the  radio  communications 
hardware/softvare  to  receive  and  transmit  the  required  messages 
within  that  coaotand  net.  If  his  unit  is  supplied  with  SRs,  he  will 
also  need  KW/SW  which  provides  him  connectivity  with  those  SRs. 
Therefore,  he  will  require  two  radio  systems  (can  be  in  the  same 
box),  or  one  that  is  programmable  to  operate  in  either  of  the  two 
echelons  nets. 

The  benefits  of  the  unit  leader  having  a  two  radio  net  capability 
are  fourfold:  a.  The  unit  leaders  system  can  act  as  a  repeater  which 
provides  connectivity  from  a  given  SR  to  or  across  echelons,  b.  The 
unit  leader  has  control  of  the  information/data  which  is  leaving  and 
entering  bis  network,  c.  The  architecture  utilised  within  the  SR 
network  can  be  developed  independently  of  the  radio  systems  utilized 
in  higher  echelons*  d.  The  design  of  the  SR  and  its  network  can  be 
optimized  operational,  technically,  and  cost  effectively,  and  any 
technical  aixl:  operational  issues  can  be  addressed  almost  independent 
of  the  impact  of  the  higher  echelon  radios. 


\! 
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H.  INFORMATION  SECORITY 

Infetnation  security  [INFOSEC]  is  the  protection  of 
inforastion  against  unauthorized  disclosure,  modification,  or 
destruction.  It  has  three  major  components:  Communications 
security  [COHSEC]  which  is  used  to  encrypt  information  to  deny 
its  authorized  use;  Transmission  Security  [TRANSEC]  which  is  used 
to  protect  radio  frequency  emissions  from  jamming  or  detection; 
and  Computer  Security  [COMPOSEC]  which  provides  the  means  to 
protect  information  being  handled  by  computers. 

The  SR  would  have  the  responsibility  for  providing  the  Comsec 
and  TRANSEC  capabilities  for  the  soldier's  system.  The  Soldier's 
Computer  would  contain  tha  required  COMPUSEC. 


I.  OPERATIONAL  PREOnEHCY  BANDS 

Which  frequency  band  should  the  Soldier's  Radio  operate  in? 
The  choice  of  frequency  band  of  operation  depend!  on  analysis  of 
a  host  of  interrelationships  between  the  varioue  epeetrua 
alternatives  and  tha  Army's  operational  and  organizational 
requirements.  Some  of  theee  are:  propagation,  radio  density, 
separation  and  replication  of  fraquenelas  and  nets,  connectivity 
requirements,  throughput,  voice/data  requirements,  compatibility, 
range,  cost,  and  NDI  availability. 

The  lowest  frequency  bands  have  the  best  propagation 
conditions  and  the  largest  ranges,  but  they  also  have  eevere 
frequency  eongeetion,  require  larger  antennae,  and  are  bandwidth 
limited.  The  ORF  end  lower  microweve  frequency  bands  have 
larger  bandwidth  oapebilitlee,  require  smell  antennae,  but  are 
limited  to  llAe-^f-sight  [LOS]  propagation  with  some  reduction  in 
range  in  denae  forests.  However  thie  ie  eleo  the  bend  receiving 
much  attention  in  the  commeroiel  merJeet  where  the  needs  for  data 
networking  ere  driving  tlie  development  efforts.  The  Killimeter 
wave  bend  which  provides  very  high  bazulwidth  capability,  has 
received  much  interest  by  the  military  because  of  its  covert 
capabilities.  The  potsntial  problems  with  NMN  propagation  are 
foliage  penetration,  and  range  limitations  during  severe 
precipitation.  Laser  communications  is  balng  pursued  by 
commereial  interests  and  small  efforts  in  DOD.  Ultraviolet 
transmission,  under  study  by  the  Marine  Corps  end  being  tracked 
by  CECOM,  is  in  the  early  stage  of  S&D  end  shows  promise  of 
providing  short  range  non»line*of  sight  covert  connectivity 
through  an  etsespherie  scatter  phenomena. 
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J.  ADDZTZOra^  C0NSI0E8ATZ0KS 

A  host  Of  additional  considerations  are  under  evaluation  by 
the  Amy! 

1.  Voice  and  data  contention:  How  do  they  share  the  same 
channel?  Should  voice  override  data?  can  voice  be  packetized 
and  interleaved?  Should  voice  be  limited  to  intra-squad 
communications,  with  only  data  beinq  pemitted  to  interconnect 
with  other  networks? 

2.  Full  Duplex:  How  and  at  what  cost  can  this  be  achieved 
for  intra-squad  comsnmlcations.  How  can  group  conversations  be 
achieved? 

3.  Position/ Location:  can  the  Soldier's  Radio  be  used  to 
help  determine  the  relative  location  of  members  of  a  squad. 

Could  directional  antennas,  signal  strength,  or  signal  delay,  in 
conjunction  with  Global  Positioning  System ( GPS ) ,  pedometers,  or 
other  devices  be  used  to  triangulate  a  soldier's  position  in 
relation  to  other  members  of  his  squad. 

4.  internetworking:  How  will  the  Soldier's  Radio  interface 
with  wider  area  networks? 

5.  Protocols:  New  protocols  will  certainly  need  to  be 
developed  that  will  address  constraints  such  as  power 
conservation,  rapidly  changing  Line-of-Sight,  voice/data 
contention,  etc. 

6.  Power  Conservation:  The  weight  and  cost  of  batteries  is 
one  of  the  most  important  factors  of  this  system.  What 
techniques  can  be  used  to  conserve  power. 

7.  Retransmission  Unit:  Should  unattended  retransmission 
units  also  be  fielded?  They  could  extend  range,  provide  gateways 
into  other  networks,  save  battery  power  for  the  soldier,  and 
enhance  connectivity  where  Line-Of-Sight  is  a  problem. 

$•  Eleetronio  Counter-Coantetaeasares(ECCl!) :  Choices  of 
ECCN  include  frequency  hopping,  spread  spectrum,  low  probability 
of  intercept,  etc. 

9.  Antenna:  Where  should  it  be  placed  on  the  Soldier? 

10.  Density  of  Radio:  What  happens  when  10,000  soldier  from 

many  different  units  assemble  at  an  airfield  and  all  want  to  use 
their  radios?  _ 


K.  C0NCZU8Z0N 

The  Soldier's  Radio  is  a  new  and  exciting  application  of 
cosmunications  technology,  zt  holds  the  potential  to 
revolutionise  tactical  military  doctrine,  but  only  if  the  latest 
in  teehnclogy  can  effectively  be  integrated  into  a  system  that 
will  be  ligl^,  affordable,  and  functional.  How  is  the  time  for 
these  with  te<±nfcal  expertise  in  the  many  areas  of 
comauaicatioas  technology  to  iafloenw  the  decisions  that  are 
being  made  on  this  system.  Such  input  is  welcome  by  the  U.8. 
Any. 

StjL  atteeW 


P.9 


APR  09  '93  12:02PM  CECOM  ASD  ^ 


SOLDIER  COMMAND,  CONTROL  AND  COMMUNICATIONS 

James  R.  Schoening, 

Electronics  Engineer 
Advanced  Systems  Directorate 
AMSEL^RD^AS-RA 
CECOM .  Fort  Monmouth,  NJ  07701 
(908)  532-0118 


I.  SOLDIER 

Soldtor  Command.  Control  and  Communications  is  an 
umbrella  program  at  the  US  Army  Communications 
Electronics  Command,  which  indudes  vanous  efforts 
relating  to  the  electronics  and  Command.  Control,  and 
Communications  (C^)  capabilities  of  the  indhriduai 
soldier.  It  is  comprised  of  the  Soldier's  Computer  and 
Soldier's  Radio  Programs,  as  well  as  a  host  of  related 
concepts  still  under  development. 

II.  SOLDIER'S  COMPUTER 

The  Soldier's  Computer  wilt  consist  of  the  following 
components: 

A.  POCKETSiZECOmiffl 
The  target  weight  of  the  basic  processor,  including 
battery  and  basic  peripherals  is  1  lb.,  for  infantry 
soitfers.  The  pfocessor  has  not  been  chosen  yet,  but 
some  of  the  mi^or  trade-offs  wui  include  capabifity, 
weighL  cost,  and  power  consumption.  Higher  speed 
microprooMSors  can  run  better  eoflware  and  more 
peripheric,  but  also  consume  mors  power,  which 
adds  to  weigM  and  oosL 

6.  DtSPLAY 

The  visual  output  davlea  ootdd  be  mounted  to  the 
helmet  or  Gap,  to  ttia  wriet  or  to  the  bach  of  the 


pocket  computer.  There  are  two  types  of  head- 
mounted  displays: 

1 .  A  heads-up  display  reflects  its  image  off  goggles 
or  a  faceshield,  vrhich  permits  the  soldier  to  look 
through  the  Computer  Image  and  still  see  the  real 
world.  This  has  the  advantage  of  not  blocking  any  of 
the  forward  vision  of  the  individual,  but  the 
disadvantages  of  being  heavier,  more  expensive,  and 
more  confusing  for  the  user. 

2.  An  occluded  display  blocks  a  portion  of  the 
forward  vision,  but  one  could  stiil  drive  a  vehicle  by 
positioning  the  device  at  a  low  angle,  or  work  with 
his  hands  by  positioning  the  (flspiay  at  a  higher  angle. 
Human  fKtors  tests  need  to  be  conducted  to  determine 
the  user  pretorsncas  of  these  two  types  of  dspiays. 

> 

I 

a  CWUTEn  INPUT  DBflQfiS 

1 .  This  could  be  a  Joystick  or  trackbali  mourned  to 
the  belt,  to  the  pocket  oontoutor,  or  hand-held. 

2.  Voice  recognition  is  anotftor  prime  camfldate  tor  j 

an  input  devioe,  because  it  would  psmflt  hands-free ; 
Input  it  is  NkMy  ttm  voice  reoognidon  wIB  always  j 
need  a  backup  ^isvioe.  j 

'i 

3.  An  in-the-ear  iniefqBiwna  is  currently  betog] 
evaluatod  1^  CECOM.  This  devioe  is  isaa  obtruMve  j 
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than  a  helmet-mountsd  boom  microphons.  and  also 
cuts  out  virtuaiiy  all  ambient  noise,  since  it  picks  up 
the  vibrations  of  the  users  voice  that  travel  through 
the  bone  structure  of  his  head. 

4.  The  future  soldier  wili  probably  utilize  a  suite 
of  input  devices  that  he  will  choose  based  on  his 
particular  task  and  situation,  it  Is  predicted  tha: 
some  truly  unique  devices  wili  find  great  utility  for 
military  applications. 

0.  EQSITlQtf/NAMqAIIQriiEOSflil^ 

Global  Positioning  System  (GPS)  devices  are 
downsizing  very  rapidly  and  could  provide  a  partiai 
POS/NAV  solution  for  the  soldier.  Additional  concepts 
are  also  being  considered  such  as  pedometers, 
minature  accelerometers,  and  trianguiation  based  on 
directional  antennas  and  distance  between  Soldier's 
Radios. 

£  Beyond  these  basic  components,  there  are 
numerous  other  peripheral  devices  that  could  be 
integrated  into  the  Soldier's  Computer  Including: 

1 .  Medical  sensors  that  could  monitor  a  sckfer's 
medicai  status  in  combat.  The  output  could  be  fed 
back  to  the  soldier  so  that  he  could  pace  himsetf,  as 
well  as  reported  uo  the  ehiM  of  command  so  that  each 
level  of  command  could  see  a  raletkip  summary  of 
the  medcal  stMus  of  subordinatti  units. 

2.  Audio  sensors  oouid  provide  the  soi^  with 
situation  awarantss  beyond  hit  own  nsiturai 
capabHitiea. 

3.  Video  ‘magery:  The  aoidier  oouid  snip  a 
dtftal  knage  wMt  t  eaniia  or  nigtt  vision  dav^ 
tranamit  it  to  hto  aqmiliailsr.  TMa  woidd  givt  tho 


squad  leader  the  ability  to  see  what  his  soldiers  see. 


III.  SOLDIER'S  RADIO 

The  Soldier’s  Radio  wili  be  a  person 
communications  device  which  wili  transmit  be 
voles  and  data.  While  its  primary  purpose  will  i 
for  communications  within  small  units,  it  wili  ai 
have  the  capability  to  interconnect  with  the  oth 
data  networks  planned  for  the  future  battlefield.  Tl 
internetworking  will  extend  the  range  of  the  rai 
and  increase  Its  utilization.  CECOM  is  curren 
performing  a  study  on  the  Soldier's  Radio  to  idem 
all  of  the  technical  approaches  which  have  potent 
for  meeting  this  requirement.  As  part  of  this  stu< 
we  will  be  working  very  closely  with  the  ui 
community  to  start  trading  off  the  advantages  i 
cSsadvantages  of  each  technical  approach. 

While  the  aforsmentioned  study  is  far  from  compie 
certain  conclusions  are  beginning  to  crystallize.  Tl 
network  architecture  whithin  squads  will  likely  be 
Net  Topology,  where  each  radio  attempts  to  conn4 
directly  to  each  other  radio  in  the  unit.  This  a 
provide  the  greatest  chance  of  maintaining  squa 
wide  eonneotivKy  in  varying  terrain.  ConneelK*! 
outside  the  squad  wW  probsAtly  be  through  a  cent| 
node,  and  may  be  ItoiHed  to  data  only.  The  8ok9d 
Radto  wi  probably  and  up  being  a  card  embeddedi 
toe  Soidier'a  Computer  and  nm  a  stand  aiono  sytts^ 
Both  tha  radio  and  computer  wHi  certainly  ( 
acquirod  at  a  Non4)evaiopmental  Itam  (NOI),  toou| 
etftain  partpharala  auch  aa  antminas  may  naad  to  1 
davetoped  by  tot  Army. 

J 

Tfto chisel  a  ftactoargy  band  hat  am bsammadtrl 
wUI  requira  tha  eontoderaUon  of  many 
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including  propagation,  radio  density,  separation  and 
replication  or  frequencies  and  nets,  connectivity 
requirements,  throughput,  voice/data  requirernants. 
compatibiity,  range,  cost,  and  NOI  availability. 

Also  under  study  and  not  yet  determined  are  the 
appropriate  levels  of  Information  Security 
(INFOSEC),  Communications  Security  (CCMSEC). 
Transmission  Security  (TRANSEC),  and  COiitputer 
Security  (COMPUSEC). 

A  host  of  additional  considerations  are  under  study 
including  voice/data  contention,  full  duplex 
operation,  internetworking,  new  protocols,  power 
conservation  tecftniques.  unmanned  retransmission 
units.  Electronic  Counter-Countermeasures  (ECCM), 
antenna  design  and  location  on  the  soldier,  and  the 
problem  of  high  densities  of  Soldier's  Radios  on  the 
future  battlefield. 


IV.  APPUCATfONS  OF  SOLOICP  C? 

The  number  of  appUcationa  that  can  be  derived  from 
Soldier  C3  are  limited  only  by  one's  imagination. 
This  section  will  cover  some  of  these  applicationa. 
with  an  emphasis  on  those  users  that  relate  to 
Command'On-the>Move. 

A.  aftTJLgaaogiams 
‘Seeing*  the  batttefleid  has  always  been  vitally 
Important  to  aN  edielont  of  batttefieid  command. 
Sokter  CS  wil  permit  even  the  ktdividuai  soldtar  to 
view  a  mito  dapicting  ifttormation  such  as  Mendiy 
and  enemy  pesfitons  or  oontambiatodarett.  Ateanof 
eoidSers  could  view  toe  same  map  whee  raeeivtog 
commends  or  dtonming  etrttegy.  and  oouid  do  ao 
whSe  mareiiing  or  rktotg-in  an  armored  veMoie. 


p.ii 


The  soldier  cou  •  etso  become  a  source  of  battlefield 
information.  He  could  report  enemy  movements, 
terrain  information,  or  other  forms  of  data.  He  could 
be  a  passive  platform  for  various  sensors  that  would 
collect  and  forward  data  without  his  knowledge.  For 
example,  his  audio  sensor  might  sense  an  enemy 
helicopter  that  the  soldier  himself  need  not  be 
concerned  with. 

This  same  information  would  both  increase  lethality 
and  decrease  fratricida.  it  would  also  increase  the 
spaed  at  which  infantry  squads  could  safely  take  new 
ground. 

B.  MULTI-MEDIA  COMMUNICATIONS 
The  current  mode  of  communications  within  the  squad 
consists  of  voice  and  hand  signals.  The  Soirfier's 
Computer  and  Radio  will  provide  various  other  means 
of  communications  which  will  have  advantages  in 
many  situations 

Voice  radio  will  permit  soldiers  to  spread  further 
■part,  while  stilt  retaining  the  ability  to 
communicate  and  hmction  as  a  team.  Text  messages 
could  be  input  into  the  contouter  and  toen  deBvered 
by  the  network  for  later  review.  Voice  melt  will 
permit  ■  verbal  message  to  be  recorded  and  delivered 
by  toe  netwofk.  For  preformatted  messagae,  such  as 
a  cali-for-fira  raport,  tha  computar  could  fill  in 
many  of  tha  blanka.  Digitai  photographs  wit  paimit 
a  aoklar  to  show  his  oonmander  what  ha  seas. 

Each  of  totff  maana  of  oefiumtfiJeato>ii  hat  ototato 
advsnges  baaad  on  fMton  such  as  too  avaititoio 
bandvNdto.  or  too  typot  of  totonnation  that  neod  to  be 
tnutamitttd.  Msinimidia  oemmunietlona.  at  tha 
•oldtor  taval.  wll  faflng^  ua  Qtoaar  to  tot  ttotoiat  goal 
of  a  retd-dmo  batMtoid  tefarmatkm  tyttotn. 


m 
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Many  rrilitary  systems  such  as  tanks  either  have,  or 
will  have,  computerized  battle  stations,  which  should 
work  fine  when  the  operator  Is  sitting  right  at  them. 
A  pocket  computer  will  permit  the  soldier  to  move 
away  from  his  primary  station  and  still  maintain 
some  level  of  interaction  with  the  on-board 
computer.  If  for  seme  reason  the  soldier  is  cut  off 
completely  from  the  system,  he  cculd  still  retain 
some  degree  of  functionality. 

0.  FLECTRONIChXJnaQSKS 
Many  soldiers  enter  into  battle  j  carrying  large 
amounts  of  Information  In  the  forrn  of  paper-filled 
notebooks  and  small  manuals.  This  trend  can  only 

I 

increase  as  military  warfare  and  equipment  become 
more  complex,  and  as  soldiers  need  to  be  prepared  to 
deploy  anywhere  in  the  world.  Electronic  notebooks, 
similar  to  the  palmtop  computers  coming  on  the 
market,  could  be  fielded  in  the  next  few  yovs  and 
could  pave  the  way  tor  the  more  oon|iples  Soldier  C3 
applications  as  discussed  in  this  paper. 

E.  APomimimicmNS 

1.  Electronic  Technteal  Manuals:  U.S.  Army 
policy  already  requires  that  technicai  manuals  be 
developed  in  electronic  format  for  new  weapon 
systems.  This  maintenanca  software  could  be  run  on 
a  bait-mounted  computer  with  a  head-mounted 
display  and  voice-reoognitlon  hput  tystam,  whioh 
would  provida  tfte  midntsnanoe  soltfler  with  a  hily 
ponabla  hatxfs-^  refaftnee  tool.  This  is  an 
appHeation  dtat  could  be  iMded  whhbi  3-5  years. 

2.  embedded  Titinino:  M  the  battMfieid  and  its 

equipment  besomi  comptexf  a  new  modir 

of  trakibtg  sokfiM  «NI  br  needed;.  One  aofuden 


would  be  to  equip  the  soldier  with  the  ability  to  take 
training  when  and  where  it  is  needed.  This  embedded 
training  has  the  potential  to  substantially  increase  a 
soldier's  ^virtual*  knowledge. 

3.  Fire  Control/Lethflity:  The  Soldier's 
Computer,  In  conjunction  with  a  thermal  weapon 
sight,  could  aid  the  soldier  in  detection,  acquisition, 
recognition,  and  engagement  of  enemy  targets.  Future 
improvements  in  lethality  msy  have  less  to  do  with 
the  weapon  and  more  to  do  with  the  computer 
software. 


V.  CONCLUSION 

U.S.  aircraft,  ships,  and  armored  vehicies  are  the 
best  in  the  world,  and  are  so  to  a  large  part  because  of 
their  advanced  electronics  and  C3  capabilities. 
Advances  in  technology  will  now  let  us  extend  these 
capabilities  to  the  individual  soldier.  Let  it  be  hoped 
that  (he  Soldier  System  can  commanoi  the  attention 
and  the  resources  that  win  be  needed  to  make  this 
potential  a  reality. 
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constitute  approval  for  other  publications/presentations;. 
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Public  Affairs  Office  for  clearance. 
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2.  Tne  PDC  for  this  cffics  is  Marjorie  Koc.h  ;;2I253. 
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